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Background: There is very limited literature on alcohol use among the elderly and little is known about
the impact it has on family and caregivers, especially in low and middle income countries.
Aim: To estimate the independent effect of heavy alcohol use among the elderly on the psychological
health of their co-residents.
Methods: This is a secondary analysis using data from the comprehensive cross-sectional survey of the
10/66 dementia research group population-based research programme in the Dominican Republic. The
characteristics of the elderly participants as well as the co-residents were described. The independent
association of heavy drinking among the participants with psychological morbidity in their co-residents
was estimated. Different models were generated to rule out potential mediating effects of disability and
behavioural symptoms.
Results: Prevalence of heavy alcohol use in the elderly in Dominican Republic was 10.6%. There was
a statistically signiﬁcant independent effect of heavy alcohol use by the elderly on their co-residents
mental health (PR=1.47; 95% CI 1.07–2.01) which was not accounted by disability (Sobel–Goodman
test, p=0.15). Severity of psychological and behavioural symptoms partially (29.1% of the total effect)
explained this association (Sobel–Goodman mediation test, p=0.006).
Conclusions: Health services for the elderly in low andmiddle income countrieswill have to be conﬁgured
around detection of alcohol problems among the elderly as well as offering appropriate support to their
co-residents.
. Introduction
Research on alcohol use disorders among the elderly has been
imited. Community surveys, worldwide, have estimated that the
revalence of alcohol use disorders decreases with increasing age
Pirkola et al., 2006). Estimates of prevalence of alcohol use disor-
ers among the elderly vary widely; from 4.6% in the USA (Adams
t al., 1996) and 2.1% in Finland (Pirkola et al., 2006) to 12% in
razil (Castro-Costa et al., 2008). Recent evidence suggests that the
ecline of alcohol consumption with age is slower among recent
ohorts compared to earlier cohorts (Moore et al., 2005). This phe-
omenon, combined with the rapid demographic ageing in Latin
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America (Brea, 2003), will lead to an increase in the absolute num-
ber of alcohol users and alcohol use disorders in this age group.
Studies done in younger populations have shown a correlation
between alcohol use and depression in family members (Maes et
al., 1998; Moos et al., 1990). However, no population-based stud-
ies have examined the effect of drinking problems in the elderly
on the mental health of their co-residents. Our study addresses
this gap in the literature by examining the psychological effects
of heavy alcohol use among the elderly on their co-residents in a
large population-based study in the Dominican Republic.
Chronic health conditions and disability are particularly com-
mon in older adults and the strain they cause to carers and
co-residents is well documented (Thommessen et al., 2002). Also,
Open access under CC BY license.behavioural and psychological symptoms in the elderly are highly
associated with increased burden on carers (Macpherson et al.,
1994). The stress of caring for such older adults could be further
exacerbated by their drinking behaviour. In this study we also test
the speciﬁc hypotheses that levels of disability and behavioural
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ymptoms mediate the association between older adults’ heavy
rinking behaviour and co-resident psychological morbidity. We
hose these two factors as they have been shown to bemajormedi-
tors of carer burden in dementia and chronic physical illnesses
n the elderly (Baumgarten et al., 1992; Deimling and Bass, 1986;
chrag et al., 2006).
. Methods
.1. Participants
The population of the Dominican Republic is 9.4 million, and 0.5 million (5.7%)
re aged 65 and over (Central Intelligence Agency, 2008). This is a comprehensive
ross-sectional survey of all residents aged 65 and over living in a geographically
eﬁned catchment area in Santo Domingo in the Dominican Republic. Atypical
iddle-class orhigh-incomeareaswereavoided. The catchment areas selectedwere
illa Francisca, San Carlos, San Antón, Mejoramiento Social and Santa Barbara. After
eﬁning the boundaries, mapping was carried out to identify and locate house-
olds. This did not include any hospital or nursing home residents. The protocol is
escribed in detail in an open access publication (Prince et al., 2007). The study was
pproved by Consejo Nacional de Bioetica (CONABIO), the local ethical committee
s well as by the Institute of Psychiatry, King’s College, London. Two thousand older
eople were interviewed (95% response rate) (Prince et al., 2007). The analysis in
his study is limited to 1391 participants aged 65 and over who were residing with
he informants.
Interviewers were instructed to recruit the person who knew the older person
est, and could give the clearest and most detailed account of their current cir-
umstances. Co-residents and family members were prioritised unless others were
learly better qualiﬁed to give the required information. If there were several co-
esident family members, time spent with the older person was the main criterion.
here the older person needed care, then the main caregiver was selected. How-
ver, if the main caregiver was paid, the main organisational caregiver was selected
nstead. Co-residents who were aged 65 years old and over were also participants
n=371).
.2. Data collection
All assessments were cross-culturally validated and translated into Spanish.
nterviews were conducted in participants’ own homes and all participants and
o-residents received the assessment in the formof face to face interviews. Informa-
ion was elicited from participants; with informants also interviewed for those with
ommunication difﬁculties arising from dementia, severe mental illness, deafness
r mutism.
.3. Measurements
Information on participant’s and co-resident’s age, gender and education; as
ell as co-resident’s relationship with participant was obtained. Education level
as determined based on self-report. For the purpose of our study we recoded this
nto a dichotomous variable i.e. none orminimal and primary and above (completed
rimary, secondary or tertiary). A household assets index was calculated and used
s a proxy measure of socioeconomic status. Use of an asset-based wealth index, as
pposed to consumption and expenditure information, to measure economic status
as been used in Latin America among other developing countries (Falkingham and
amazie, 2002).
Co-residents psychological morbidity was measured using the self-reporting
uestionnaire (SRQ-20) (Beusenberg and Orley, 1994), which consists of 20
uestions exploring current symptoms of depression, anxiety, and somatic mani-
estations of distress. It has been used in several countries and has good validity and
eliability among both young and older Latin American adults (Araya et al., 1992;
ari and Williams, 1986; Scazufca et al., 2009).
Heavy drinking: The recommended safe drinking limits for younger adults, of
1 units per week for men and 14 for women, were used to identify current ‘heavy
rinkers’ among the elderly in our sample (Royal Colleges of Physicians, 1995).
Disability: The World Health Organization Disability Assessment Schedule 2.0
WHO-DAS2.0) (Rehmet al., 1999)wasused tomeasuredisability in thepastmonth.
t is a culture-fair assessment tool for use in cross-cultural comparative epidemio-
ogical and health services research. Its psychometric properties in the samedata set
as been assessed demonstrating uni-dimensionality and measurement in variance
etween sites (Sousa et al., 2010).Behavioural and psychological symptoms were assessed using the Neuropsychi-
tric Inventory (NPI-Q) which has adequate test–retest and inter-rater reliability;
nd good concurrent validity (Boada et al., 2002; Kaufer et al., 2000). The co-resident
ates the severity and associated distress for a behaviour or symptom in the past
onth. For our analyses we used the total NPI-Q severity score derived as the sum
f the 12 individual domain scores.Dependence 114 (2011) 82–86 83
2.4. Analysis
Data from the 10/66 data archive (version 2.2) was analysed using STATA 10.1.
Analysiswas limited toparticipantswhose informantwas a co-resident. Sociodemo-
graphic characteristics were described for the participants and their co-residents.
We further described the proportion of elderly with heavy alcohol use and co-
residents with psychological morbidity within each of those sociodemographic
variables. Poisson regression was applied to estimate the independent associa-
tion of heavy drinking among participants with psychological morbidity in their
co-residents adjusted for participants’ and co-residents’ sociodemographic charac-
teristics and co-resident’s relationship with participants. The prevalence ratios (PR)
and 95% conﬁdence intervals (CIs) were calculated taking household clustering into
account. Different models were generated before and after adding, incrementally,
participant’s disability and severity of psychological and behavioural symptoms as
potential mediating variables in the association between participant’s heavy alco-
hol use and co-resident psychological morbidity. The mediating effect of disability
and severity of psychological and behaviour symptoms was assessed by looking at
the change in the effect sizes in the different models and formally tested with the
Sobel–Goodman mediation test (MacKinnon et al., 2002).
3. Results
3.1. Proﬁle of elderly subjects and their co-residents
Table 1 describes the sociodemographic proﬁle of the partic-
ipants and their co-residents. A higher proportion of participants
were females and more than half were in the youngest age group of
65–74 years. Almost 70% of the participants hadminimal or no edu-
cation. 10.6% were heavy drinkers (4.0% among females and 23.5%
amongmales). The third columnof Table 1describes theproportion
of heavy drinkers within each of the sociodemographic variables.
A higher proportion of males (23.1%), younger participants (27.4%),
educated (12.2%) and those with fewer than 5 assets (22.6%) were
heavy drinkers. Only the gender difference was statistically signif-
icant.
A high proportion of co-residents was females (70%) and aged
less than 65 (73.2%). More than 70% had completed at least pri-
mary education. The majority of co-residents in this sample were
family members (95.3%). 227 (16.3%) of the co-residents had psy-
chological morbidity according to the SRQ. The third column of
Table 1 describes the proportion of co-residentswith psychological
morbidity within each of the sociodemographic variables. A higher
proportion of female (20.5%), younger than 65 (17.9%) and uned-
ucated (22.4%) co-residents had psychological morbidity. Only the
gender and educational differences were statistically signiﬁcant.
Compared to co-residents of abstainers/non-heavy drinkers, a
greater proportion of co-residents of heavy drinkers were female
(74.8% vs 64.3%; p=0.168), aged 65 and above (38.1% vs 25.4%;
p=0.001) and had nil or minimal education (66.9% vs 52.8%;
p=001).
3.2. Heavy alcohol use and co-resident psychological morbidity
(Table 2)
Co-residents of heavy alcohol drinkers were signiﬁcantly more
likely to have psychological morbidity than co-residents of non-
heavy drinkers/abstainers (PR=1.69; 95% CI =1.24–2.28). This
association persisted even after adjusting for sociodemographic
factors and co-resident relationship with participants (PR=1.56;
95% CI =1.14–2.12). The association persisted after adjustment
for disability (PR=1.62; 95% CI =1.18–2.21) and incrementally by
severity of psychological andbehavioural symptoms (PR=1.47, 95%
CI =1.07–2.01). We used the Sobel–Goodman mediation test to for-
mally assess the mediating effect of disability and the severity of
psychological and behaviour symptoms on the main association.
There was an independent association of disability (PR=1.01; 95%
CI =1.00–1.01) with psychological morbidity in the co-resident,
but its mediating role in the association between heavy drink-
ing and co-resident psychological morbidity was not conﬁrmed
(Sobel–Goodman mediator test, p=0.15). Severity of behavioural
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Table 1
Sociodemographic proﬁle of the elderly and their co-residents in the Dominican Republic and the proportion of heavy drinkers/depressed co-residents according to these
characteristics.
Participants
Total
n=1391
n (%)
Proportion of
heavy drinkers
n (%)
Crude PRa (95% CI)
Gender
Female 905 (65.1) 36 (4.0) 1.00
Male 484 (34.8) 112 (23.1) 5.90(4.11–8.41)
MVb 2 0
Age
65–69 365 (26.2) 50 (13.7) 1.00
70–74 358 (25.7) 49 (13.7) 1.00 (0.68–1.45)
75–79 268 (19.3) 21 (7.8) 0.58 (0.36–0.92)
80+ 400 (28.8) 28 (7.0) 0.52 (0.33–0.80)
MV 0 0
Education
None or minimal 959 (69.6) 97 (10.1) 1.00
Primary and above 418 (30.4) 51 (12.2) 1.20 (0.86–1.66)
MV 14 0
Number of assets
0–3 130 (9.4) 15 (10.1)
4–5 534 (38.5) 67 (12.5) 1.00
6+ 722 (52.1) 66 (9.1) 1.08 (0.65–1.80)
MV 5 0 0.79 (0.47–1.31)
Co-residents
Total
n=1391
n (%)
Proportion with
psychological
morbidity
n (%)
Crude PR (95% CI)
Gender
Female 971 (70.0) 199 (20.5) 1.00
Male 417 (30.0) 28 (6.7) 0.33 (0.22–0.48)
MV 3 0
Age
<65 1016 (73.2) 172 (17.9) 1.00
65+ 371 (26.7) 54 (14.5) 0.86 (0.64–1.14)
MV 4
Education
None or minimal 406 (29.3) 91 (22.4) 1.00
Primary and above 980 (70.7) 136 (13.9) 0.62 (0.48–0.71)
MV 5 0
Relationship with participant
Spouse 389 (28.0) 68 (17.5) 1.00
Children/children in law 616 (44.4) 100 (16.2) 0.93 (0.70–1.24)
Other family members 318 (22.9) 47 (14.8) 0.84 (0.60–1.20)
Others 65 (4.7) 12 (18.5) 1.06 (0.59–1.89)
s
m
e
o
t
T
PMV 3
a Prevalence ratio.
b Missing values.ymptoms was also independently associated with psychological
orbidity in the co-resident (PR=1.08; 95% CI =1.06–1.09), and
xplained 29.1% of the total effect of participant’s heavy drinking
n co-resident psychologicalmorbidity (Sobel–Goodmanmediator
est, p=0.006).
able 2
revalence ratios (95% CI) for the effect of participant heavy alcohol use, disability and be
Unadjusted Adjuste
Heavy drinking 1.69 (1.24–2.28) 1.56 (1
Disability (WHODAS total score) 1.01 (1.01–1.02) 1.01 (1
Behavioural Symptoms (NPI severity total score) 1.09 (1.08–1.11) 1.08 (1
a Adjusted for participant’s and co-resident’s age, gender and education; household nu
b As 1 plus participant’s disability (WHODAS total score).
c As 1 plus severity of participant’s behavioural symptoms.
d As 1 plus participant’s disability (WHODAS total score) and severity of participant’s b0As information taken from individualswith important cognitive
impairment can be unreliable we repeated the analysis above after
excluding participants with dementia. There was no major change
in the association between heavy drinking in participants and co-
residents psychological morbidity.
havioural symptoms severity on co-resident psychological morbidity.
da Adjustedb Adjustedc Adjustedd
.14–2.12) 1.62 (1.18–2.21) 1.42 (1.04–1.93) 1.47(1.07–2.01)
.01–1.02) 1.01 (1.01–1.02) – 1.01(1.00–1.01)
.07–1.10) – 1.08 (1.07–1.10) 1.08(1.06–1.09)
mber of assets and co-resident relationship with participant.
ehavioural symptoms.
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. Discussion
The prevalence of heavy drinking among people aged 65 and
bove (10.7%) and those aged 75 and above (7.3%) as reported in
ur study is much higher than those reported by other studies
sing similar cut off points (21 drinks per week for men and 14
or women) for heavy drinking. Primary care studies, using a simi-
ar cut off point, reported a prevalence of 4.6% among those aged 60
nd above in USA (Adams et al., 1996) and 3.4% among those aged
5 and above in UK (Hajat et al., 2004). Our ﬁnding is similar to the
ighest prevalence found in an urbanmulti-site study conducted in
atin America (Kim et al., 2007) which reported a wide range in the
revalence of daily drinking among older adults (from1.5% inMex-
co City to 10% in Buenos Aires). One interesting observation in our
tudy,notdirectly related toourhypothesesbutprobablynecessary
n the interpretation of the ﬁndings, is the difference in proportion
f educated people in the participants and the co-residents. The
igher proportion of educated people in the younger co-residents
s compared to the older participants is most likely a reﬂection of
he trend of increasing literacy levels in the Dominican Republic
ver the years (UNESCO, 2007).
Nearly 95% of co-residents of heavy drinkers in our study were
amilymembers. Thenegative effect of alcohol induced impairment
n the family milieu has been demonstrated in previous studies
Finney et al., 1983). Studies done in spouses and partners (Maes et
l., 1998; Moos et al., 1990) as well as wider families (Velleman et
l., 1993) of alcoholics have reported higher anxiety, panic attacks
nd depression. Moreover, longitudinal studies have clariﬁed the
irection of causality of such an association (Homish et al., 2006;
oos et al., 1990).
Our ﬁnding of higher likelihood of psychological morbidity in
o-residents of heavydrinkers compared to co-residents of abstain-
rs or occasional drinkers extends these ﬁndings from young
opulations to older adults living in developing countries. Heavy
rinking is likely to increase the disability associated with comor-
id chronic health conditions which are common among older
dults thus increasing the burden on the co-residents. Although
n our study there was an independent effect of disability on co-
esident psychological morbidity it did not mediate the association
etween heavy drinking and co-resident psychological morbid-
ty. Behavioural and psychological symptoms have been linked to
igher levels of distress in caregivers and this is further exacerbated
y problem alcohol use in older adults (Sattar et al., 2007). In our
tudy, the older adult’s severity of behavioural and psychological
ymptoms had an independent effect on co-resident psychologi-
al morbidity and also explained 29.1% of the total effect of heavy
rinking among the elderly on co-resident psychological morbid-
ty. Our main association was partially explained by the severity of
articipant’s psychological and behavioural symptoms and not by
isability. Some of the other mechanisms that account for psycho-
ogicalmorbidity in co-residentsof youngerheavydrinkers, include
on-random pairing of similar individuals (Crow and Felsenstein,
968), failure on the part of alcoholic family member to participate
n everyday family events and their inability to relate to family
embers in a non-argumentative manner (Zweben, 1986), accu-
ulated negative life events (Homish et al., 2006), poorer health
nd psychosocial functioning (Dunne, 1994; Graham and Schmidt,
999) and the increased risk of alcohol related violence (Cunradi et
l., 1999). Future research needs to explore these other potential
echanisms among the older adult population.
The strengths of our study lie in the large community sample oflder adults, the good response rate and the use of cross-culturally
alidated assessments. However, the cross-sectional design of the
tudy makes it difﬁcult to make conclusions about the temporal-
ty of association between heavy alcohol use among older adults
nd psychologicalmorbidity among their co-residents. Self-reportsDependence 114 (2011) 82–86 85
of alcohol consumption may not be accurate because of mem-
ory problems and difﬁculties in mental averaging among older
persons, however, we did not ﬁnd major changes in our ﬁndings
when we repeated the analysis after excluding participants with
dementia. We have deﬁned heavy drinking based on ‘safe’ drinking
recommendations made for younger age groups. It is quite possible
that we have underestimated prevalence and estimations would
be much higher if we had applied the American Geriatrics Society
(Moos et al., 2004) deﬁnition of at-risk alcohol use for over 65 year
olds as, on average,more than 1 drink per day ormore than 7 drinks
perweek.However, even ifwere touse this deﬁnitionof heavyalco-
hol use, it would still be difﬁcult to compare with previous studies
considering the wide variability in measurement of drinking pat-
terns as an outcome. Another limitation is that information about
participants’ behavioural problems has been obtained from the co-
resident. This introducesapotential bias aspsychologicalmorbidity
(especially depression) could inﬂuence the co-residents perception
and report of participants’ behavioural symptoms. We need to be
cautious in interpreting our ﬁndings regarding this variable as this
potential information bias might have overestimated the role of
participant’s behavioural symptoms on the main association. We
also believe that we have improved reliability of other information
obtained from co-residents by excluding co-residents with major
cognitive impairments.
It is highly possible that the stress of living with and caring for
elderly alcoholics is going to be further magniﬁed in Latin Amer-
ican countries where there is no social security in terms of social
insurance and formal social assistance (Dethier, 2007) and the bur-
den of caring for the elderly with alcohol related disorders is likely
to fall on the shoulders of their families. This can also increase the
burden on the primary health care services as relatives in these cir-
cumstances show high rates of attendance to health care services
(Roberts andBrent, 1982). Alcohol problemsamongolder adults are
under recognized and measures to increase detection, especially in
primary care settings, arenecessary. Simplehelp forproblemdrink-
ing has been shown to be efﬁcient for older adults (Fleming et al.,
1999) and should be made available in primary care settings. Early
detection and intervention will not only improve outcomes among
the elderly heavy drinkers, but will also reduce the burden on the
relatives and the health care system.
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